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(54) Method and apparatus for washing or hydration of ophthalmic devices 

(57) This invention discloses an apparatus and 
method for hydrating or washing ophthalmic devices, 
comprising the step of directing to an ophthalmic device 
having a higher concentration of impurities fluid which 
has previously been directed to ophthalmic device hav- 
ing a lower concentration of impurities. 



QL 
LU 


Primed by Xerox (UK) Business Services 
2.ie.7 (HRSJ/3.6 


1 


EP1029654 A2 


2 


Description 

FIELD OF THE INVENTION 

[0001] "Hie present invention relates to a method 
and apparatus for washing or hydration of ophthalmic 
devices. 

BACKGROUND OF THE INVENTION 

[0002] The molding of hydrophilic contact lenses is 
known. Various processes are disclosed in U.S. Patent 
No. 4,495,313, to Larsen; U.S. Patent No. 4,640,489 to 
Larsen, et al.; U.S. Patent No. 4,680,336 to Larsen et 
al.; U.S. Patent No. 4,889,664 to Larsen et al.; and U.S. 
Patent No. 5,039,459 to Larsen et al., all of which are 
assigned to the assignee of the present invention. 
[0003] These prior art references disclose a contact 
lens production process wherein each lens is formed by 
molding a reactive mixture in a lens mold, typically 
between a front curve (lower mold section) and back 
curve (upper mold section). The monomer injected in 
the molds is polymerized, thus forming a lens. The lens 
is typically subjected to a hydration bath, and then to 
multiple leaching steps which remove processing chem- 
icals (teachable diluents and monomers) from the lens. 
The hydration bath removes the lenses from the front 
curve mold. Once demolded, the lens are advanced into 
a multi-step washing phase and then the lenses, while 
still wet, are removed from the washing phase and are 
packaged for consumer use. 
[0004] In the earlier manufacturing processes for 
making contact lenses, the steps of hydration and dilu- 
ent removal took place in large tanks. Hundreds of con- 
tact lenses were put in each tank and moved around the 
tank and then removed. By in-flow and out-flow 
streams, the tanks would be kept at a specified equilib- 
rium level of diluent. There were several tanks with 
decreasing levels of diluent in which the contact lenses 
were soaked in sequence until they reached the equilib- 
rium level of diluent. The contact lenses would be 
moved from one tank to the next until the level of diluent 
was below or at an acceptable level. Occasionally the 
tanks would be emptied for cleaning, and then refilled 
with clean water. 

[0005] U.S. Patents Nos. 5,080,839 and 5,094,609 
disclose, respectively, a process for hydrating and 
washing contact lenses and a chamber for washing the 
contact lenses formed with a monomer or monomer 
mixtures of the type disclosed in the foregoing patents. 
The process disclosed in these patents was a signifi- 
cant advance; however, the transfer of lenses from the 
hydration phase to the washing step and the associated 
handling of the lenses resulted in the loss of some 
lenses. Plus, washing required large amounts of water 
and occurred in multiple soaking steps. The chamber 
holding the contact lens was filled with water, then after 
the contact lens and H 2 0 reached equilibrium, the 


chamber was emptied and the steps were repeated. 
[0006] As should be apparent, it would be desirable 
to make the hydration step more efficient, that is, to sub- 
ject as many lenses as possible to hydration in the most 
5 efficient manner, using the least water possible. 

BRIEF DESCRIPTION OF THE INVENTION 

[0007] In accordance with the invention, a hydration 

10 and/or washing, e.g. diluent removal, apparatus and 
process is disclosed in which a plurality of device sup- 
porting members are provided preferably having one or 
more cavities each for containing an ophthalmic device, 
such as a contact lens and/or lens mold and/or reusable 

75 lens mold. The ophthalmic devices are arranged so that 
the hydration or cleansing fluid f taws or is directed from 
contacting cleaner ophthalmic devices to contacting 
dirtier ophthalmic devices. The device supporting mem- 
bers can be arranged in any configuration so that the 

20 hydration or cleansing fluid contacts cleaner and then 
dirtier ophthalmic devices. The device supporting mem- 
bers can be arranged vertically: in-line like a column or 
like a staircase, horizontally, helically or combinations of 
the above. For example, the fluid could flow horizontally 

25 from ophthalmic device to ophthalmic device on a first 
level of one or more device supporting members 
arranged horizontally and then flow vertically down and 
across to a second level of one or more device support- 
ing members located beneath the first level, and then 

30 flow to a third level, etc. Alternatively, ophthalmic 
devices can be moved within a column in which the 
water falls like rain, or in a horizontal pipe through which 
a stream of fluid is pumped. Preferably the arrangement 
is at least partially vertical so that the hydration or 

35 cleansing fluid moves under gravity and does not have 
to be pumped. The hydration or cleansing fluid can be 
directed to move in a single stream from the cleanest 
ophthalmic device to the dirtiest ophthalmic device in 
the apparatus. Alternatively, the fluid can be directed to 

40 move in multiple streams from one or more of the clean- 
est ophthalmic devices to one or more of the dirtiest 
ophthalmic devices in the apparatus. The flow of fluid 
can be across ophthalmic devices and device support- 
ing members or it can be through or both across and 

45 through the device supporting members. Preferably, 
multiple streams of the hydration or cleansing fluid can 
be directed to flow onto and across only ophthalmic 
devices in particular locations from clean to dirty oph- 
thalmic devices in the apparatus. Preferably, the fluid 

so flows across the device supporting members. If desired, 
additional fluid can be injected at one or more locations 
in the apparatus. The cleanest ophthalmic devices from 
the apparatus are removed at or near, that is in the 
vicinity of the input of clean hydration or cleansing fluid 

55 into the apparatus, and dirty ophthalmic devices are 
inserted into the apparatus preferably just before or in 
the vicinity of where the dirtiest hydration or cleansing 
fluid exits the apparatus. 
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[0008] The preferred hydration and/or washing 
apparatus and process comprises trays as the device 
supporting members. However, the device supporting 
members can have any configuration, which provides 
protection fa and maintains the ophthalmic device but 
allows fluid to flow to, and around or over the ophthalmic 
device in or on the device supporting member, and then 
allows the fluid to flow out of the device supporting 
member. Other examples of device supporting meters 
include a plastic cage, bowl, or the hydration and wash- 
ing chambers for contact lenses used and disclosed in 
the prior art. It is further preferred that the device sup- 
porting member can be easily moved through the appa- 
ratus countercurrerrt to the flow of the fluid. In the 
preferred embodiment, the device supporting member 
is a lens supporting member, and the preferred lens 
supporting meter is a tray. The preferred trays have a 
plurality of cavities each for containing an ophthalmic 
device, and preferably for containing a front curve mold 
with a contact lens in the mold. The following descrip- 
tion will focus on the preferred embodiment involving the 
washing and hydration of contact lenses; however, other 
devices, particularly other ophthalmic devices may be 
substituted for the contact lenses in the description. 
[0009] In the preferred embodiment, the trays are 
stacked vertically with the cavities (and lenses) in col- 
umns. The hydration or cleansing fluid, for example, de- 
ionized (Dl) water, is injected or otherwise introduced 
into each of the cavities of the leading or upper tray. The 
fluid injected in each cavity flows downwardly through 
the stack of cavities of the column to wash over the 
lenses preferably in the front curve molds in the trays 
below the point where the fluid is injected. If desired, 
additional fluid also can be injected at one or more lower 
trays in the stack. In using the apparatus, a tray is 
inserted at the stack bottom, the stack is raised, and the 
uppermost tray in the stack is removed. The addition 
and removal of trays to the stack is carried out in a step- 
wise manner. 

[001 0] As lenses (in the trays) move upwardly in the 
stack, they encounter increasingly purer (less contami- 
nated) hydration or cleansing fluid. The more contami- 
nated fluid contacts the lenses at lower positions in the 
stack, but is still able to remove contaminants. 
[0011] There is a counter-current effect, that is, the 
fluid flows downwardly in the apparatus and the trays 
with lenses move progressively upward. A vertical con- 
figuration is preferred, because the fluid flows down; 
however, other configurations, including horizontal, in 
which the fluid is pumped can be used. As the fluid flows 
from cleaner to dirtier lenses, it picks up the impurities 
from the lenses. As the lenses move toward the inlet of 
clean fluid, they have fewer impurities. Preferably, the 
concentration of impurities in the fluid is always less 
than the concentration of impurities in the lenses which 
it is contacting. 

[0012] According to one aspect of the invention, a 
method for hydrating or washing ophthalmic devices 


includes the steps of applying to an ophthalmic device, 
which has a higher concentration of impurities, a fluid 
which has previously been applied to ophthalmic 
devices having a lower concentration of impurities, said 

5 fluid having previously been applied to ophthalmic 
devices having an even lower concentration of impuri- 
ties. At least a portion of the same fluid preferably is 
applied to at least 1 0, more preferably at least 25 oph- 
thalmic devices, e.g. contact lenses, which have sub- 

io stantially sequentially increasing amounts of impurities. 
For example, lenses having high concentrations of 
impurities can be lenses having greater than 10,000 
ppm, or even greater than 100,000 ppm diluent or other 
impurities in the lens, and lenses having low concentra- 
te tions of impurities can be lenses having less than 10 
ppm, more preferably less than 1 ppm diluent or other 
impurities in the lens. Preferably the same fluid, or at 
least a portion of the same fluid, which is applied to con- 
tact lenses having a low concentration of impurities is 

20 later applied to contact lenses having a high concentra- 
tion of impurities. Preferably the contact lenses move 
countercurrently to the fluid, and/or (preferably and) the 
fluid moves countercurrently to the lenses. Preferably, 
the flow of the fluid is directed from lenses having lower 

25 concentrations of impurities to lenses having higher 
concentrations of impurities, such that the amount of 
impurities in the fluid increases as the fluid is directed at 
contact lenses having increasing amounts of impurities. 
It is preferred that the concentration of impurities in the 

30 fluid is such that, a concentration gradient between the 
level of impurities in the fluid and the lenses is substan- 
tially maintained, such that impurities substantially con- 
tinuously or successively, for example, in stages e.g. at 
the different levels in the stack, move into the fluid from 

35 the cleaner contact lenses and then from the contact 
lenses having increasingly higher levels of impurities. 
Preferably the impurities move substantially continu- 
ously from the contact lenses into the fluid. The contact 
lenses enter the apparatus of this invention with a high 

40 concentration of impurities and are preferably subjected 
to increasingly cleaner fluid as the contact lenses 
become increasingly cleaner. The lenses having the 
lowest concentration of impurities of any lenses contact- 
ing any fluid in this method, have clean, preferably the 

45 cleanest, fluid directed at them. In the preferred embod- 
iment the lenses move in stages and the fluid flows con- 
tinuously or semi-continuously, e.g. in pulses of fluid, 
countercurrently relative to the movement of the lenses; 
however, the lenses could also move continuously or 

so semi-continuously countercurrently relative to the 
movement of the fluid, or both. In this. method, the 
lenses are preferably contained in lens supporting 
members. In the preferred embodiment, the lenses are 
in trays, with the trays arranged in a vertical stack Pref- 

55 erably there are multiple lenses in each tray; however, 
the trays can be made to hold individual lenses. The 
concentration of impurities in the lenses in the vertically 
arranged trays decreases as the lenses advance toward 
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the top of the stack The fluid is clean at the top of the 
stack and exits at the bottom of the stack with a high 
concentration of impurities. 

[0013] In accordance with another aspect of the 
invention, a hydrating or washing method includes the s 
steps of vertically arranging, e g. stacking, a plurality of 
device supporting members each having a cavity con- 
taining an ophthalmic device, and injecting a fluid into 
the cavity of an upper device supporting member, the 
fluid flowing downwardly through the cavities. In the pre- 10 
ferred form, the downward flow of fluid is directed to a 
lens contained in the cavity of a lower tray in a stack of 
trays. Also, the trays can be aligned above one another 
to define a flow path therebetween. 
[0014] In accordance with another aspect of the is 
invention, an apparatus for hydrating or washing contact 
lenses includes a means for applying fluid to a lens hav- 
ing a low concentration of impurities, and a means for 
directing the applied fluid to further lenses which have a 
comparatively higher concentration of impurities. 20 
[0015] According to a still further aspect of the 
invention, a hydrating or washing apparatus for contact 
lenses includes a plurality of trays each containing a 
lens, wherein the trays are vertically stacked, with the 
cavities arranged in a vertical column. Each cavity has 25 
an opening which permits fluid to flow to the cavity of a 
next lower tray in the stack to thereby wash the lens 
therein. The apparatus further has an injection passage 
into which the fluid is injected into the cavity to thereby 
flow into the opening and to the cavities of lower trays in 30 
the vertical column. 

[001 6] Further features and aspects of the invention 
can be appreciated from the following detailed descrip- 
tion and accompanying drawings. 

35 

OBJECTS OF THE INVENTION 

[0017] It is an object of the invention to provide a 
novel method and apparatus for hydration and/or 
removal of impurities from ophthalmic devices. 40 
[0018] A further object is to provide a contact lens 
hydration and/or washing method and apparatus in 
which the lenses are stacked vertically in trays which 
are moved upwardly, and a fluid flows downwardly in the 
tray stack to successively wash the lenses in the lower 45 
trays of the stack. The fluid may be introduced at the top 
of the stack or fresh fluid or a different fluid composition 
may be introduced at various points in the process and 
method. 

[0019] An additional object is to provide a method 50 
and apparatus for efficiently washing ophthalmic 
devices in an apparatus in which the fluid cascades 
downwardly over the ophthalmic device. 
[0020] Yet a further object is to hydrate and wash 
ophthalmic devices stacked vertically in a column using 55 
the same fluid. 

[0021 ] Still a further object is to reduce the amount 
of water consumed during a hydration and/or washing 


phase. 

[0022] Yet another object is to increase the rate of 
diffusion during a hydration and/or washing phase. 
[0023] Still another object is to reduce the amount 
of lens handling as the lenses are brought to and 
removed from the hydration phase. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Other objects and advantages of the present 
invention will become more apparent upon reference to 
the following specification and annexed drawings in 
which: 

Fig. 1 is an elevational end view of a portion of a 
hydration apparatus according to the invention, with 
the end wall partially broken away to reveal a sec- 
tional view of a plurality of lens supporting trays 
therein; 

Fig. 2 is a top plan view of a portion of a tray which 
is conveyed through the apparatus of Fig. 1 ; 
Fig. 3 is a top plan view of a top chamber insert 
which may be used in the present invention, taken 
along line 3-3 of Fig. 1 ; 

Fig. 4. is a sectional view taken along line 4-4 of 
Fig. 3; and 

Fig 5 is a side view of the top chamber insert 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0025] Referring to Fig. 1, the hydration apparatus 
10 has a frame 12 within which are stacked vertically a 
plurality of trays 20 made of a suitable material, such as 
plastic. Three such trays 20-1, 20-2, 20-n are illustra- 
tively shown. In a typical application, there can be as 
many trays as needed, preferably between thirty and 
fifty trays stacked one above or on top of another. 
[0026] Fig. 2 shows a sectional, top view of a por- 
tion of one of the trays 20. The tray 20 is divided into an 
array of effective cavities 29, preferably 2x8, i.e., two 
wide and eight long. These cavities are preferably bored 
through a solid plastic tray material. Each cavity 29 is 
preferably generally funnel-shaped through the tray with 
a wider opening where the lens 24 is held. 
[0027] In a preferred embodiment, a lens support 
25 of plastic or other suitable material is supported by 
(that is, placed in, attached to, or is an integral part of 
the tray) the tray within each cavity 29 of the tray 20. The 
preferred lens support 25 is a separate plastic piece 
which fits into the top of the cavity 29. The lens support 
25 is a circular aperture, or concave recess which sup- 
ports a front curve mold 22 into which a lens 24 may be 
disposed. Alternatively, the lens can be supported in the 
lens support 25 without the front curve mold 22. In such 
an embodiment, the lens support 25 could have an 
alternative shape such as a bowl or cage. 
[0028] A flow port 31 having a wide mouth provides 
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access to a narrower fluid injection passage 32. which 
connects to the central portion 28 of the cavity 29, pref- 
erably below the lens support 25. The fluid injection 
passage 32 is preferably cylindrical in shape. A filter 
screen 36 is disposed within the cavity 29 in register 5 
with and below the lens support 25. The filter screen 36 
catches any debris that may wash off the lens or front 
curve mold 22 to prevent blockage of the orifice 46 in 
the top chamber insert 38. The bottom end of one cavity 
29 communicates with top chamber insert 38. The top w 
chamber insert 38 is preferably a separately machined 
or molded plastic piece which is attached to the bottom 
of each cavity 29. In the preferred embodiment in a ver- 
tical stack of trays, the top chamber insert 38 of each 
tray, except the lowermost tray, is located above each is 
lens support 25 carried by the tray directly below the top 
chamber insert 38. 

[0029] As shown in Figs. 3-5, the top chamber 
insert 38 comprises an annular ring 50 from which 
extends a plurality of spaced fingers 42 defining open- 20 
ings 48. During the hydration process the top chamber 
insert 38 is located directly over the front curve mold 22 
and lens 24. The top chamber insert 38 has a preferably 
convex central area 44. The top chamber insert 38 fur- 
ther comprises a tapered channel 47, and a central ori- 25 
fice 46 which direct fluid to the lens 24 in the tray 20 
below. The fluid flows out of the central orifice 46 over 
the lens 24 through the openings 48 between the 
spaced fingers 42 and into the passages 21 adjacent to 
and below the lens 24. The chamber insert 38 prevents 30 
the lens 24 from being washed out of the front curve 
mold 22 and lens support 25 while directing the flow of 
fluid, and thereby protects the lens 24 and the front 
curve mold 22. 

[0030] The trays are preferably stacked one above 35 
the other to form one or more vertical columns of lens 
cavities. Preferably, each cavity 29 of a tray 20 is physi- 
cally isolated from the other cavities 29 of the same tray 
20. Preferably the fluid flows in each vertical column of 
cavities from the top tray to the bottom tray. That is, for 40 
example, fluid injected into the cavity 29 via the flow port 
31 and the injection passage 32 of the top tray 20-1 
flows down in the column of cavities following the flow 
path shown by the arrows F in each cavity 29 of trays 
20-1 , 20-2 and 20-n. Alternatively or in addition to, fluid 45 
may be introduced to the cavities of the top tray 20-1 
onto the lens or via flow passages 21 . 
[0031] The fluid is directed to and flows generally 
downwardly from passages 21 and/or 32 into the cavity 
29. As shown by F, the fluid flows through the central so 
portion 28, through the tapered channel 47 and the cen- 
tral orifice 46 of the top chamber insert 38 to the lens 24, 
which may be seated in the front curve mold 22, within 
the lens sipport 25. The convex central area 44 of the 
chamber insert 38 maintains both lens shape and lens ss 
position during the process. The central orifice 46 of the 
top chamber insert 38 is in register with the lens 24 in 
the cavity 29 of each lower tray 20 in the vertical column 


of trays. The fluid flows onto, oven and around the lens 
24, over the front curve mold 22 (if present), through 
one or more openings 48 in the top chamber insert 38 of 
the tray 20 above, through flow passage 21 , across the 
filter screen 36 through the central portion 28 of the cav- 
ity 29 and to and through the top chamber insert 38 of 
each cavity 29. 

[0032] In the preferred embodiment, there is no 
cross-flow of fluid between the cavities 29 of a tray 20, 
this being prevented by design of the cavities in the tray. 
In the preferred embodiment, the fluid introduced into 
any cavity flows into the next cavity which is located 
directly beneath it in the stack. 
[0033] The trays 20 are fed into the apparatus 10 
from the bottom and removed from the top. The stack of 
trays are indexed up when a new tray is inserted at the 
bottom and lifted into the stack, at the same time one 
tray is removed from the top of the stack. In the pre- 
ferred embodiment, these actions are controlled by 
mechanically driven devices and latches, together 
which lift and index up the stack of trays. Support and 
proper placement of the trays in the stack is preferably 
aided by a structure or tray shape, e.g. an undercut 27 
on the top of each tray which fits into a complementary 
structure or shape, e.g. a lip 26 on the bottom of each 
tray. 

[0034] After lenses 24, preferably in front curve 
molds 22, are placed into each lens support 25 on top of 
a tray 20, the tray 20 is introduced into the bottom of the 
stack. Before introduction of the tray into the stack the 
stack of trays are supported by multiple latches 33 
attached to the frame 12 located below the lowermost 
tray 20-n. Beneath the lowermost tray 20-n supported 
by latch 33 is a space for insertion of a tray 20-S shown 
in phantom lines. Beneath the space 20-S is an elevator 
type mechanism illustrated by the arrows E. Once tray 
20-S is properly located beneath tray 20-n, the elevator 
mechanism E moves the tray into the stack, indexing the 
stack up one position. Tray 20-n will move into the level 
in which tray 20-n is shown and the top tray shown as 
20-1 is indexed up and disengaged from the stack via 
latches 23 which are attached to the frame 1 2 above the 
top of the stack. The disengaged tray which carries 
lenses which have completed the hydrating and/or 
washing process can then be removed from the appara- 
tus 10 and placed into an area lor further processing, 
such as packaging. 

[0035] The latches are preferably attached to the 
frame and are preferably spring-loaded latches which 
support the bottom tray and the tray removed from the 
stack. The latches are actuated by the elevator which 
raises the stack of trays above the spring-loaded 
latches and then the stack is lowered down onto the 
latches. Alternatively, latches can be located on the 
trays with openings or cogs in the frame 12 to support 
the stack of trays. In the preferred mode, the latches are 
of the mechanical type, for example, the spring loaded 
type. Alternatively, any suitable mechanism(s) can be 
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used to support and move the trays 20 upwardly within 
the apparatus 10. 

[0036] In the preferred embodiment, fresh Dl-water 
is used as the hydrating and leaching fluid and is 
directed as a pulsed stream into each fluid port 31 of the s 
tray 20 at the top of the stack and flows through the fluid 
injection passages 32 of the top tray 20-1. This occurs 
at a point below the lenses 22 in the top tray. Alterna- 
tively or in addition to, fluid can be added to the appara- 
tus 10 by dripping it onto the top lens 24 in the top tray 
of the stack. The fluid flows through each cavity 29 in 
the stack as described earlier. The Dl-water cascades 
down the columns of cavities of the tray stack allowing 
the lenses 24 to absorb water for lens release from the 
front curve mold 22, exchange the fluid for extraction of 
diluents (impurities), and/or hydrate or other processing 
of the lenses. 

[0037] As can be appreciated, the lenses supported 
on each tray added to the stack will contain more impu- 
rities than the lenses supported on the last of the previ- 
ously added trays, which moves up with the addition of 
another tray. As each tray rises up the stack, it is sub- 
jected to further and additional hydrating and/or wash- 
ing, and such tray will have undergone more 
hydrating/washing than a newly added tray. However, 
for an uninterrupted process, for all the trays which 
leave the stack, for example, to proceed to a packaging 
process, the lenses on those trays will have experi- 
enced the same amount of hydration and/or washing. 
[0038] The hydrating and/or washing solutions, sol- 
vents, fluids, liquids, gases, or vapors, which may con- 
tain surfactants or other processing aids are well 
referred to herein as fluids. The fluid for the process is 
preferably heated in an on-line tank or heater and is 
preferably Dl-water having a small amount of Tween-80, 
a surf actant. The Dl-water is delivered to the fluid port 
31 of the top most tray by means of a manifold fed from 
insulated tubing (not shown) at a relatively high temper- 
ature, e.g. 85-95 °C, but a temperature that does not 
affect the lens, and is monitored to ensure proper tem- 
perature and flow rate for processing control. The high 
temperature increases the thermal energy and the diffu- 
sion rate, and minimizes processing time. Water flowing 
out of the bottom of the stack is directed through a heat 
exchanger (not shown) to recover energy by heating 
incoming water and cooling the outflow before proceed- 
ing to a drain or recycle reservoir. 
[0039] While the invention has been described as 
injecting the fluid into the uppermost tray 20, fluid also 
can be injected at the same time into one or more trays 
at lower levels. For example, the same fluid or some 
other fluid e.g. solvent can be injected at a lower tray, 
e.g., the next to lowest tray to wash the lenses in the 
lowest tray, which have the highest level of diluent or 
impurities on the lenses. The fluid added at lower tray 
levels can replace or be in addition to the fluid from the 
upper trays. 

[0040] In essence, lenses 24 disposed in the front 


curve molds 22 of a tray 20 enter the bottom of the stack 
and they are moved in a timed and stepped manner to 
the top of the stack. During the upward movement, cas- 
cading fluid from the upper stages removes the residual 
diluents, monomers and/or impurities from the lens 24 
and/or releases the lens 24 from the mold 22. This pro- 
vides a counter-current leaching system. 
[0041] Preferably high temperature Dl-water (fluid) 
is directed onto the lens disposed within each of the 
front curve molds 22 or otherwise within the lens sup- 
ports 25. Lens release from the front curve mold 22 
occurs substantially simultaneously with initial extrac- 
tion of the leachables. Continued exposure of the lens to 
Dl-water in the front curve mold 22 will remove the 
leachables, completing the extraction. Dl-water flow 
rates are controlled to ensure good displacement of the 
Dl-water volume in each cavity. The f low rate is also crit- 
ical to maintain a low temperature gradient down the 
stack. Injected Dl-water is fed from hypodermic tubes 
and may be continuous or pulsed (semi-continuous). 
Pulsed flow produced the lowest water consumption 
that still provided acceptable results. 
[0042] A significant improvement in lens through- 
put and yield is obtained by minimizing the lens material 
handling. In the preferred hydration and washing appa- 
ratus and method of the invention, once the lenses are 
placed in the lens support 25, the lenses (or front curve 
molds) are not handled during the process. 
[0043] Typically, about 125 to about 190 ml/minute 
of distilled water is provided in pulsed or continuous flow 
to hydrate and clean approximately ninety lenses in one 
column of cavities traveling through the vertical hydrat- 
ing stack. This method and apparatus provide useable 
lenses in less than 10 minutes while using less than 40 
ml of distilled water per lens. 
[0044] As used herein, the term Injected" refers to 
the introduction of a fluid to the apparatus, and includes 
fluid introduction under pressure, in a stream, droplets, 
continuous and intermittent flows, and fluid injected in 
the form of a vapor. Also, the term "impurities" refers to 
processing chemicals such as teachable diluents and 
monomers which are ordinarily washed away from a 
manufactured contact lens prior to packaging. 
[0045] All patents, applications, publications, and 
the method mentioned herein are hereby incorporated 
by reference. 

[0046] Specific features of the invention are shown 
in one or more of the drawings for convenience only, as 
each feature may be combined with other features in 
accordance with the invention. Alternative embodi- 
ments will be recognized by those skilled in the art and 
are intended to be included within the scope of the 
claims. 

Claims 

1. A method of hydrating or washing ophthalmic 
devices, comprising the step of directing to an oph- 
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thafmic device having a higher concentration of 
impurities fluid which has previously been directed 
to an ophthalmic device having a lower concentra- 
tion of impurities 

5 

2. The method of claim 1, wherein a concentration 
gradient between the level of impurities in said oph- 
thalmic device and said fluid is substantially main- 
tained throughout said method so that the 
impurities substantially continuously or semi-con- 10 
tinuously flow into said fluid. 

3. The method of claim 1 or claim 2, further compris- 
ing the step of applying clean fluid to said ophthal- 
mic device having the lowest concentration of is 
impurities in said method. 

4. A method of hydrating or washing ophthalmic 
devices, comprising the steps of: 

20 

a) arranging a plurality of device supporting 
members each having a cavity containing an 
ophthalmic device; and 

b) injecting a fluid into a cavity of at least one of 
said device supporting members to flow 25 
through said cavities of said device supporting 
members. 

5. The method of daim 4, including the additional step 

of moving said device supporting members coun- 30 
tercurrently to said fluid. 

6. The method of claim 4 or claim 5, wherein said plu- 
rality of device supporting members are arranged 
vertically and the cavity of each of said plurality of 35 
device supporting members is aligned above one 
another to define a flow path therebetween. 

7. The method of any one of claims 4 to 6, wherein 
said device supporting members are trays. 40 

8. The method of claim 7, including the additional 
steps of inserting a tray below the lowermost tray of 
the stack, moving the tray stack including the 
inserted tray upwardly and removing the uppermost 45 
tray from the stack. 

9. The method of claim 8, wherein the fluid is injected 
into the cavity of the uppermost tray of the stack. 

50 

10. The method of any one of claims 7 to 9, including 
the additional steps of providing a top chamber 
insert on each tray and directing the flow of fluid 
toward the lens contained in a lower tray using the 
top chamber insert. 55 

11. A hydrating or washing apparatus for ophthalmic 
devices comprising: 


a) means for applying a fluid to an ophthalmic 
device having a low concentration of impurities; 
and 

b) means for directing the applied fluid to fur- 
ther ophthalmic devices having a compara- 
tively higher concentration of impurities. 

12. The apparatus of claim 11, wherein said fluid 
moves contercurrently to said ophthalmic devices in 
said apparatus. 

1 3. Hie apparatus of claim 12, wherein a concentration 
gradient between the level of impurities in said oph- 
thalmic devices and said fluid is substantially main- 
tained throughout said method so that the 
impurities substantially continuously or semi-con- 
tinuously flow into said fluid. 

1 4. The apparatus of any one of claims 1 1 to 1 3, further 
comprising: 

a plurality of device supporting members each 
having a cavity containing an ophthalmic 
device, said supporting members being verti- 
cally arranged; 

wherein said means for directing is an opening 
in said cavity to permit fluid to flow to a cavity of 
a lower device supporting member to wash the 
device therein, and 

wherein said means for applying comprises an 
injection passage into which the fluid is injected 
into a cavity of at least one of said device sup- 
porting members. 

15. The apparatus of claim 14, wherein said device 
supporting members are trays stacked vertically 
with said cavities arranged in a vertical column. 

16. The apparatus of claim 15, further comprising an 
elevator mechanism to move the stack of trays 
upwardly. 


7 


EP1029654A2 



8 


EP1029 654 A2 


EP 1 029 654 A2 



10 


(19) 


J 


Europaisches Paten tarn t 
European Patent Office 
Office euro pee n des brevets 




(12) 


(ID EP 1 029 654 A3 

EUROPEAN PATENT APPLICATION 


(88) Date of publication A3: 

04.09.2002 Bulletin 2002/36 

(43) Date of publication A2: 

23.08.2000 Bulletin 2000/34 

(21) Application number: 00301249.9 

(22) Date of filing: 17.02.2000 


(51) int ci 7: B29D 11/00, B08B 3/04, 
B08B 11/02 


(84) Designated Contracting States: 

• Keene, Darren S. 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 

California 92630 (US) 

MCNLPTSE 

• Kindt-La rsen, Tu re 

Designated Extension States: 

3520 Farum (DK) 

AL LT LV MK RO SI 

• Martin, Wallace Anthony 


Orange Park, Florida 32065 (US) 

(30) Priority: 18.02.1999 US 252307 



(74) Representative: Mercer, Christopher Paul 

(71) Applicant: Johnson & Johnson Vision Care, Inc. 

Carpmaels & Ransford 

Jacksonville, FL 32256 (US) 

43, Bloomsbury Square 


London WC1A2RA (GB) 

(72) Inventors: 


• Schlagel, Mark E. 


Jacksonville, Florida 32226 (US) 



CO 

< 

m 

CO 

CD 
CM 

o 


(54) Method and apparatus for washing or hydration of ophthalmic devices 


(57) This invention discloses an apparatus and 
method for hydrating or washing ophthalmic devices, 
comprising the step of directing to an ophthalmic device 
having a higher concentration of impurities fluid which 
has previously been directed to ophthalmic device hav- 
ing a lower concentration of impurities. 



Q_ 
LU 


Printed by Jouve, 75001 PARIS (FR) 


EP 1 029 654 A3 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Number 

EP 00 30 1249 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Cttabon of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lntCI.7) 


D,A 


EP 0 453 231 A (JOHNSON & JOHNSON VISION 
PROD) 23 October 1991 (1991-10-23) 
* column 9, line 10 - line 35 * 

EP 0 453 232 A (JOHNSON & JOHNSON VISION 
PROD) 23 October 1991 (1991-10-23) 

W0 97 13635 A (HAMILTON RONALD SHADE 

; AWARD PLC (GB)) 

17 April 1997 (1997-04-17) 


1,11 


B29D11/00 

B08B3/04 

B08B11/02 


TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 


The present search report has been drawn up for all claims 


B29D 
B08B 
A61L 


Place of sooi eh 

THE HAGUE 


Da*B at completion of tho sunn 

12 July 2002 


Examiner 

Roberts, P 


3 

3 


a 

tr 

2 


CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly retevanl if combined with another 

document of the same category 
A : tstiinotoglcal background 
O : non-written disclosure 
P : Intermediate document 


T : theory or pmcipto underlying the invention 
E : earlier patent document, but published on. or 

after the ruing dale 
D : document cted In the application 
I : document dad for other reasons 

& : memoer of ihe same patent family, corresponding 
document 


2 


EP 1 029 654 A3 


ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 


EP 00 30 1249 


This annex lists the patent family membersrelating to trie patent documents cited In the above-mentioned European search report . 
The members are as contained In the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given tor the purpose of information. 

12-07-2002 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0453231 


23-10-1991 


EP 0453232 


23-10-1991 


2 


US 
AT 
AT 
AU 
AU 
BR 
CA 
CA 
CA 
CA 
CA 
CN 
CS 
CZ 
DE 
DE 
DE 
DE 
DK 
EP 
EP 
ES 
FI 
GR 
HK 
HU 
IE 
IL 
IL 
IL 
IL 
JP 
JP 
KR 
MX 
NO 
NZ 
PT 
RU 
ZA 

US 
AT 
AU 
AU 
AU 


5080839 A 14-01-1992 

135627 T 15-04-1996 

202311 T 15-07-2001 

643264 B2 11-11-1993 

7500491 A 24-10-1991 

9101539 A 03-12-1991 

2040520 Al 18-10-1991 

2149020 Al 18-10-1991 

2238144 Al 18-10-1991 

2238146 Al 18-10-1991 

2238153 Al 18-10-1991 

1058104 A ,B 22-01-1992 

9101060 A3 19-02-1992 

9603176 A3 15-04-1998 

69118009 01 25-04-1996 

69118009 T2 02-10-1996 

69132643 Dl 26-07-2001 

69132643 T2 18-10-2001 

453231 T3 15-04-1996 

0453231 A2 23-10-1991 

0645235 A2 29-03-1995 

2084769 T3 16-05-1996 

911835 A 18-10-1991 

91100141 A ,B 30-07-1992 

147996 A 09-08-1996 

3794 Al 30-12-1996 

911270 Al 23-10-1991 

97841 A 19-01-1996 

113689 A 15-04-1997 

113690 A 10-06-1997 
115217 A 15-07-1998 

4227643 A 17-08-1992 

2000187188 A 04-07-2000 

139200 Bl 01-05-1998 

174204 B 27-04-1994 

911339 A 18-10-1991 

237679 A 26-08-1992 

97378 A 31-12-1991 

2050285 CI 20-12-1995 

9102849 A 30-12-1992 


A 
T 


5094609 

149405 

661586 B2 
4121893 A 

643260 B2 


10- 03-1992 
15-03-1997 
27-07-1995 
26-08-1993 

11- 11-1993 


ft For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 


3 


EP 1 029 654 A3 


ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 30 1249 


This annex H&ts the patent family members relating to the patent documents died in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file an 

The European Patent Office ts In no way liable for these particulars which are merely given for the purpose of information. 

12-07-2002 


Patent document 
cited in search report 


Publication 
date 


Patent family 
members) 


Publication 
date 


EP 0453232 


WO 9713635 


17-04-1997 


AU 

7426491 

A 

r» 

24-10-1991 

BR 

9101534 

A 

03-12-1991 

CA 

2040487 

tutuio f 

Al 

1 8-1Q-1QQ1 


2196461 

Al 

rll 


CN 

1058103 

A R 

£.£. vl 177£ 

TNI 

1098042 

A R 

vl 1779 

PS 

9101071 

A3 

17 Ul 177£ 

DP 

69124818 

01 

10-04-1997 


6Q174818 

19 

1 L. 


UK 


T3 

u*t UO 177V 

EP 

0453232 

A2 

23-10-1991 

EP 

0653292 

A2 

17-05-1995 

FS 

2098321 

T3 

ni-nR-i QQ7 

U 1 UJ 1 77 r 

FT 
r i 

911834 

A 

lO 1U 1771 

UK 

91100130 

A ,B 

JU U/ 177C. 

nK 

114597 

A 

9Q-0ft-1 QQ7 

L7 UO l77V 

HU 

3772 

Al 

28-02-1996 

IE 

911269 

Al 

23-10-1991 

IL 

97842 

A 

31-07-1995 

IL 

112611 

A 

27-12-1998 

IL 

112612 

A 

27-12-1998 

OP 

7113990 

A 

02-05-1995 

JP 

2000147441 

A 

26-05-2000 

KR 

137453 

Bl 

01-05-1998 

MX 

173303 

B 

14-02-1994 

NO 

302598 

Bl 

23-03-1998 

NO 

972471 

A 

30-05-1997 

NZ 

237678 

A 

26-05-1993 

PT 

97379 

A ,B 

31-12-1991 

SU 

1838135 

A3 

30-08-1993 

US 

RE36302 

E 

14-09-1999 

ZA 

9102848 

A 

30-12-1992 

AU 

7141296 A 

30-04-1997 

DE 

69617977 Dl 

24-01-2002 

EP 

0854784 Al 

29-07-1998 

WO 

9713635 Al 

17-04-1997 


0 

u For more detals about this annex : see Official Journal of the European Patent Office, No. 12/82 


4 


